Background: Controversy still presents regarding the ideal proximal extension of lymphadenectomy at radical cystectomy. Objective: To provide an accurate map of lymph node metastasis in patients with bladder cancer and to evaluate benefit and morbidity of extended lymphadenectomy. Patient and method: A Prospective study of 65 patients with bladder transitional cell carcinoma with stage T2-T4a-Nx-M0 undergoing radical cystectomy with mapping extended lymphadenectomy was completed between September 2011 and March 2015 at the Department of Urology, Zagazig University Hospitals. Intervention: Radical cystectomy with mapping extended lymphadenectomy. Results: The mean ± SD total of retrieved lymph node number in the study population was 28.7±9.8. Twenty of 65 patients (30.7%) had positive LN. LN metastases above bifurcation of common iliac artery are common (40 % of patients with positive lymph node had metastasis in common iliac lymph nodes and presacral lymph nodes). No skip metastasis to above common iliac bifurcation LN. Negative LN patients had better survival than positive LN patients and survival did not affected by location, number and density of positive LN. Conclusions: Extended lymphadenectomy till level of bifurcation of aorta provide better identification of positive lymph node correctly and good assign of pathological node metastasis stage in node positive cases without significant morbidity.
INTRODUCTION
adical cystectomy combined with Lymphadenectomy is considered the standard management for invasive bladder cancer patients. About 25% of patients have metastases at lymph node during radical cystectomy, and the role of lymphadenectomy in staging is unequivocal (1) . Leadbetter in 1950, (2) described a technique for lymphadenectomy that is used still now.
Surgical treatment of invasive bladder cancer by radical cystectomy and lymphadenectomy evolved more than Seventy years ago (3) . At 1950, Kerr noticed that the local recurrence rate after cystectomy decreased significantly when combined with lymphadenectomy pelvic lymph nodes (4) .
Whitmore and Marshall
(5) registered that 5-year survival after radical cystectomy and pelvic lymphadenectomy was 16% for patients with positive nodes. In 1982, Skinner made interest in this subject when he published paper with title "Management of invasive bladder cancer: a meticulous pelvic node dissection can make a difference." (6) However, the proximal level of lymphadenectomy or the minimal lymph nodes number that should be removed has not been determined, and its role in prognosis is still under controversy.
(7, 8)
Recent investigations have noticed that extension of lymphadenectomy to include presacral and common iliac LNs improved survival (9) . This is depend on lymph nodes mapping studies showing that lymph nodes metastasis above the common iliac artery bifurcation occurs with significant percentage (2, (10) (11) (12) (13) , and multiple papers noticed that increasing number of removed lymph nodes improved survival (9, 14, 15) . In this study, we evaluate the benefit and morbidity of extended lymphadenectomy to level of inferior mesenteric artery in bladder cancer patients at radical cystectomy.
PATIENTS AND METHODS This prospective study was carried out at the Department of Urology, Faculty of Medicine, Zagazig University Hospitals between September 2011 and March 2015.
Informed consent was obtained from every patient. Approvals was obtained from the ethical committee in faculty of medicine Zagazig University and from patients included in the study.
The study included 65 patients (51men (78%) and 14 women (22%) diagnosed as TCC (T2-T4a, N0-Nx, M0). Patients were treated by radical cystectomy and extended lymphadenectomy till level of inferior mesenteric artery.
Patients with histopathology of SCC and Adenocarcinoma, previous Pelvic radiotherapy, previous neoadjuvant chemotherapy for bladder cancer, previous pelvic lymphadenectomy and patient with bad general condition (performance status > 2 according to WHO classification (16) ) were excluded from this study.
Operation: The procedure was performed by only one team. Extended lymphadenectomy was done for all patients till the level of origin of the inferior mesenteric artery, the anatomical borders were at the genitofemoral nerve laterally and the bladder wall medially. LN dissection was started at the level of inguinal ligament and extended proximally. The external iliac nodes, defined as tissues between the external iliac artery and the psoas minor muscle, were removed. Internal iliac nodes (located in tissues between the obturator nerve and bladder wall) were dissected and removed, including the tissue on the anterior surface of the anterior division of the internal iliac artery. Obturator group of nodes, defined as tissues between the external iliac vein laterally and the obturator nerve posteromedially was exposed and removed by skeletonization and retraction of external iliac vien laterally. Dissection was then carried distal to aorta and inferior vena cava to remove the lymphatic tissues along the common iliac arteries (common iliac nodes) and in the intercommon iliac region (presacral nodes). Para aortic lymph nodes defined as fibrolymphatic tissues lateral to and in front of aorta were removed till level of inferior mesenteric artery origin. Paracaval lymph nodes defined as fibrolymphatic tissues lateral to and in front of IVC and between the aorta and IVC were removed till level of inferior mesenteric artery origin. LNs were submitted in 11 separate nodal packets: Lymph node packets: (1) Paraaortic LN (2)Paracaval LN (3)Presacral (4, 5) right (Rt) and left (Lt) common iliac, , (6, 7) Rt and Lt external iliac, (8, 9) (Rt) and (Lt) obturator (10, 11) . Rt and Lt internal iliac. Figure 1 For analytic purposes, the LND regions were divided into three anatomic levels ( Figure  1 ). Recurrence free and overall survival rates were calculated according to KaplanMeier actuarial method from the time of diagnosis. The statistical package used was XLSTAT Version 2015.1.01.
RESULTS Patient characteristics:
This study included 65 patients (51men (78%) and 14 women (22%). the mean age was 56±4.4 years. Mean BMI was 30.9±4.5 kg/m2.
Tumor characteristics:
Tumor character was summarized in table 1.
Distribution of Lymph node metastases:
Of 65 patients, the mean ± SD of retrieved LNs were 28.7±9.8. Tumor positive lymph nodes were found in 20 of 65 patients (30.7%). Tumor positive lymph nodes were found in 20 of 65 patients (30.7%). All patients with LN metastases in the common iliac or aortic bifurcation region (level II and level III) had metastases at level I dissection (obturator, external iliac and internal iliac L.N. groups) (no skipped area). Eight patients (12.3%) have LNs metastasis above common iliac bifurcation and 1 patient (1.5%) has LNs metastasis above aortic bifurcation. (Table 2) The percentage of patients with nodal metastases increased significantly with the pT category of the primary bladder tumor (Table  3 ). Eight cases from 34 patients (23.5% of this group) with pT2 showed +ve LNs, six cases from 17 patients with pT3 showed +ve LNs (35% of this group) and finally six cases from 14 patients with pT4 showed +ve LNs (42.8% of this group) according to TNM staging system (17) . Number and means SD of retrieved LNs in patients with positive LNs and patients with negative LNs were presented in table 5.
Patients with higher stages pT3 or pT4 frequently had LN metastases outside of the common boundaries for standard LN dissection. Patients with stage (pT2) had two patients with LNs metastasis above common iliac bifurcation (5.8%of their group); stage pT3 have three patients with LNs metastasis above common iliac bifurcation (17.6% of their group); stage pT4a had three patients (21% of their group) with LNs metastasis above common iliac bifurcation. (Table 6) In our study we had 20 patients with positive LN, we calculated the LN density for those patients [Total no of positive LN /total no of retrieved LN] and we found that the mean LN density for these patients 14.22% ± 11.3%SD. 13 patients (60%) had LN density less than 20%. Seven patients had LN node density more than 20%. (Table 7|) In this study, we had 8 cases (12.3% of all patients) (40% of patients with LNs metastasis) which have only a single lymph node metastasis. In these 8 patients, single lymph node was positive and all positive lymph nodes are located in Level I (obturator, external iliac and internal iliac L.N. groups).
Survival and recurrence:
The follow-up period present in this study ranged from 6 to 42 months with a median of 26 months. During follow-up, 19 patients (29.2%) died, 6 (9.2%) of them died from comorbid disease and 13 of them (20%) died from bladder cancer recurrence. Eighteen patients (27.6%) were diagnosed with a recurrence. The cancer specific survival and recurrence-free survival rates at 2 years in the entire study population were 75% and 65%, respectively. (Figure 2 )
Stratifying patients according to lymph node positivity, there was significant difference between node positive patients and node negative patients in the CSS and RFS at 2 years (p = 0.006 and p = 0.027, respectively). (18) . Lymph node status is one of the strongest prognostic factors in bladder cancer patients (18) . Still controversy exists regarding the ideal proximal level of lymphadenectomy, the retrieved lymph nodes number, or the prognostic value (11) .
No clear recommendation from EAU
and AUA guidelines present about the extent of lymphadenectomy (19) . The International Consultation on Urological Diseases guidelines 2012 recommend that common iliac, internal iliac, obturator and external iliac lymph nodes should be removed completely at radical cystectomy (20) . The concept that positive nodes above common iliac artery bifurcation state advanced disease and would not be treated by surgery has made many urologists to undervalue the importance of extended lymphadenectomy. Mean ± SD of total lymph node retrieved in our study is 28.7±8.6. In Vazina and colleagues (12) study, the median number of LNs removed was 25. Dangle and colleagues (22) found that the mean ± SD of total lymph node retrieved was 36.9 ± 14.8.
While Abol-Enein and colleagues (23) found that the mean number of retrieved nodes per patient was 50.6 ± 14.4. In Leissner and colleagues (11) study, mean total number and standard deviation of lymph nodes removed was 43.1 ± 16.1.The difference in the mean number of nodes retrieved may be due to the difference in number of patients.
We found that percentage of patients with nodal metastases increased significantly with the pT category of the primary bladder tumor. As 8 cases from 34 patients (23.5% of this group) with pT2 showed +ve LNs, six cases from 17 patients with pT3 showed +ve LNs (35% of this group) and finally six cases from 14 patients with pT4 showed +ve LNs (42.8% of this group).. These data correlate with Abol-Enein and colleagues (23) results as they showed 48 patients (24%) had positive nodes, including 8 of 79 (10% of patients with pT2 disease) and 40 of 103(38.8% of patients with _pT3 disease) (p =0.001).
Also, these data correlate with Vazina and colleagues (12) results as no patient with pTis had LN metastases. LN metastases were found in 1 of 28 patients (3.6%) with pT1, 10 of 64 patients (15.6%) with pT2, 20 of 50 patients (40%) with pT3, and 12 of 24 patients (50%) with pT4.
Leissner and colleagues (11) showed similar results in his study as they found LN metastasis in 1 of 57 patients (1.8%) with http://www.zumed.zu.edu.eg/pT1, 17 of 93 (18%) patients with pT2, 53 of 120 (44%) patients with pT3, and 10 of 20 patients (50%) with pT4.
Dorin and colleagues (24) showed LN metastasis in 12 of 243 patients (5%) with <pT2, 34 of 167 patients (20%) with pT2, 67 of 174 patients (38.5%) with pT3 and 38 of 62 patients (61.3%) with pT4.
Finally, these data are in line with the results of Tarin and colleagues (21) as they found that LN metastasis occurred in 18 of 312 patients (6%) with <pT2, 16 of 88 patients (18%) with pT2, 69 of 171 patients (40%) with pT3, 12 of 20 patients (60%) with pT4.
In our study, patients with higher stages pT3 or pT4 frequently had significant increased incidence of LN metastases above common iliac bifurcation.
These results are similar to Vazina and colleagues (12) results as they had 64 patients with stage pT2, LN metastases were found exclusively in the pelvic region, except in two patients (3%) with positive common iliac and aortic bifurcation LNs. Of patients with pT3 or pT4, 12 of 74 patients (16%) had LN metastases outside the boundaries of a true pelvic lymph node dissection.
Dorin and colleagues (24) showed that patients with higher stage ≥ T3a have more LNs metastasis above common iliac bifurcation (32 patients) (31% of this group) than patients with organ confined disease ≤T2b (10 patients) (22% of this group).
Finally Tarin and colleagues (21) found that 6 of 312 patients with <pT2 disease (2%), 5 of 88 patients with pT2 disease (6%), 28 of 171 patients with pT3 disease (16%), and 3 of 20 patients with pT4 disease (15%) were found to have pN3 disease. Overall, 42 patients (7%) had pN3 disease.
In our study, we could not demonstrate any cases with skip lesion in the patients who had LNs metastasis above common iliac bifurcation.
Similar result was found by Abol-Enein and colleagues (23) as they showed that 16 patients (8% of all patients) have LNs metastasis above common iliac bifurcation, all these patients have distal LNs metastasis at pelvis except one case (0.5% of all patients) with single LN metastasis at common iliac LNs (skipped area) (they explained this due to sampling error).
Also Vazina and colleagues (12) results showed that 14 patients (8% of all patients) have LNs metastasis above common iliac bifurcation; all these patients have distal LNs metastasis at pelvis except one case (0.5% of all patients) (they explained this by direct drainage to the common iliac region).
Tarin and colleagues (21) results showed that 42 patients (7% of all patients) had pN3 disease. Of these 42 patients, seven patients (1.1% of all patients) had no positive lymph nodes within the true pelvis (skipped area). Since skip lesions are very rare, they explained this by missed positive LNs in the true pelvis or specimen-labeling error.
Dorin and colleagues (24) results showed that 151 patients (23%) had LN metastases at the time of cystectomy. Among LN-positive patients, 62 patients (9.5% of all patients) had positive LNs above the common iliac bifurcation. There were seven LN+ patients (1% of all patients) who did not have any metastases below common iliac bifurcation (skipped area).
In contrast, Leissner and colleagues (11) identify 81 patients (27.9%) with positive LNs. They found 20 of 290 patients (6.9% of all patients), nodal metastases were located only at level 2 (between aortic bifurcation and common iliac bifurcation) without metastasis at distal level 1 (blew common iliac bifurcation). Positive LNs at only level 3 (above aortic bifurcation) were not encountered. So they strongly suggest that including these areas (common iliac and/or presacral regions) will optimize nodal staging.
Difference in the results of skipped lesion in different studies may be due to difference of number between studies, difference in surgical technique and due to the two limitations of mapping studies. First, it remains undetermined how many LNs are left behind and in which anatomic locations. Second, the area to which a removed LN is assigned may vary by surgeon.
Regarding patients with only single LN metastasis, in our study, eight patients (12.3%) had single positive lymph node and all positive lymph nodes were located below common iliac bifurcation. So we can use the term sentinel group to describe the following LNs groups' obturator, external iliac and internal iliac groups. These data are similar to Abol-Enein et al (23) results. They had involvement of a single lymph node in 22 cases (45.8% of positive LN patients), of which all except 1 were within the endopelvic region (obturator, external iliac and internal iliac) (explained by sampling error) suggesting that there were no cases in which the primary drainage regions were skipped and disease landed in only secondary nodal sites. Thus, they defined the endopelvic site composed of the internal iliac, external iliac, and obturator groups of LNs as the sentinel regions.
In contrast, Dorin and colleagues (24) showed that 57 patients with single LN metastasis and 93% of these patients had positive LNs below common iliac bifurcation only (level 1). Leissner and colleagues (11) found 29 patients having a single-node metastasis, and 10 of those 29 patients (34%) had the metastasis outside the obturator and internal iliac lymph nodes.
We can explain this difference by low number of patients in our study and failure of mapping studies to determine the number of LNs that were left behind and in which location.
In our study, we found that positive lymph node affects significantly recurrence free survival and cancer specific survival.
This in agreement with Tarin et al (21) results as they showed that Patients with negative lymph nodes had significantly better Recurrence free survival and cancer specific survival than patients with positive lymph nodes (p < 0.0005).
In our study, location of positive lymph nodes in different level of lymph nodes dissection did not significantly predict survival outcome as no significant difference between Patients with positive LN below common iliac bifurcation and patients with positive LN above common iliac bifurcation in CSS and RFS at 2 years (p = 0.795 and p = 0.427, respectively). This is in agreement with Jensen and colleagues (25) results as they showed that the presence of positive LNs above the bifurcation of the common iliac artery, without more cranial LN metastases, had no prognostic significance. Thus, anatomical localization of positive regional LNs had no prognostic value in their study.
Also Tarin and colleagues (21) showed that no evidence that RFS or CSS differed significantly between pN1, pN2, and pN3 and location of the positive node (ie, the common iliac region) did not provide additional prognostic information over the total number of positive lymph nodes.
Also steven and Poulsen (26) showed that Survival was similar in this group of patients with lymphatic metastasis outside the boundaries of the standard pelvic lymph node dissection template compared to the entire population with lymph node metastasis.
In contrast, Dorin and colleagues (24) showed that Patients with positive LNs above level 1 experienced significantly lower overall survival compared with patients with positive LNs confined to level 1 regions ( p = 0.04), and a trend towards lower RFS ( p = 0.12). This difference may be attributed to low number of cases and short duration of follow up.
In our study, we found that difference in lymph node density in lymph node positive patients couldn't predict survival outcome as no significant difference was seen between patients with LN density <20% and patients with LN density >20% in CSS and RFS at 2 years (p = 0.978 and p = 0.539, respectively). This is in agreement with Jensen and colleagues (25) results as they showed that lymph node density had no prognostic factor but they use the threshold of 10%. Also, Tarin and colleagues showed that Lymph node density was not a significant predictor of recurrence. (21) On the other hand, May and colleagues (27) showed that lymph node density in patients with LN-positive bladder cancer has prognostic value, when a threshold value of 20% stratifies the population into two distinct groups. Also stein and colleagues (28) showed that lymph node density was found to be a independent and significant prognostic factor. Patients with a lymph node density greater than 20%, demonstrated a 17% recurrencefree survival at 10 years, compared to only a 43% at 10-year recurrence-free survival when the lymph node density was 20% or less. This difference may be attributed to low number of cases and short duration of follow up.
In our study, we found that the difference in number of positive lymph nodes did not affect the survival outcome as no significant difference between group of patients with one positive lymph node and group with more than one positive lymph bodes in CSS and RFS at 2 years (p=0.344) (p= 0.406) respectively.
On the contrast, Jensen and colleagues (25) results showed that the number of positive LNs was a significant adverse prognostic factor; a threshold level of one positive LN being the most while stratifying patients with > 1 positive LN did not add prognostic value. Thus, patients with 2 positive LNs had the same poor RFS and DSS as patients with ≥ 3 positive LNs. Also Tarin and colleagues (21) showed that the number of positive lymph nodes (one, or two or more) was significantly associated with cancer-specific death. This difference may be attributed to low number of cases and short duration of follow up.
In our study, mean operative time 324±54.6 minute and mean operative blood loss 850±180.4 c.c. We had four cases (6%) of lymphocele formation were seen postoperative. All of them were asymptomatic and detected by follow up ultrasound and managed conservatively except one case (1.5%). This case was managed by percutaneous drainage ultrasound guiding. Only one case (1.5%) of DVT was seen. Only one case (1.5%) of pulmonary embolism was seen. Lymphoedema was not seen in any case.
Brössner There are four important limitations of our study. First, the low numbers of cases that were involved in this study. Second, we do not have control group to compare the outcomes. Third, multiple factors affect the accuracy of lymph node positivity as surgical and pathological experience Also, the remaining number of lymph nodes that was left behind us remains unknown. Fourth, the short duration of follow up as the median follow up is 26 month but in a large multicenter series, Bochner et al. (30) reported that the recurrence median time to was one year and 86% of recurrence occur within 3 years. Conclusion As no skip metastasis was found to level II and level III, we consider Level I LN groups (below common iliac bifurcation) as a sentinel groups for lymph nodes metastasis of bladder cancer. LN metastases in regions outside the boundaries of standard LND are common (40 % of positive lymph node patients had metastasis in common iliac lymph nodes and presacral lymph nodes). Patients with positive common iliac lymph node metastasis removed at the time of radical cystectomy have a similar outcome when compared with patients with nodal disease limited to the true pelvis. Extended lymphadenectomy did not have significant http://www.zumed.zu.edu.eg/ 358 morbidity. So we recommend inclusion of common iliac and presacral lymph nodes in routine lymphadenectomy during radical cystectomy to remove all metastatic tumor deposits completely and for better staging. We found that patients with negative LN patients had better survival outcome than patients with positive LN but we did not find that the location of positive lymph nodes or lymph node density or number of positive lymph nodes significantly predicted outcome.
